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Abstract: Locusts are grasshoppers that belong to the family of Acrididae and they have a 

swarming phase. These winged insects are solitary in nature generally.  However certain 

times they become abundant and they change their behavior thereby becoming gregarious. 

The gregarious nature of these insects led them to swarm the agricultural fields and destroy 

crops in vast hectares of land.  The objective of this project involves in identification of 

these insects so that suitable measures can be adopted to curtail their infestation.  To 

identify these insects, cascade classifier is trained with a lot of positive and negative 

images.  After training, the classifier is tested with both positive and negative images and 

its performance in terms of accuracy, precision and recall are measured. 
 

Aims & Objectives: The aim of the project 

lies in identifying the locust using  image 

processing techniques.  The primary objectives 

of the project include: 

1. Identification of locust in agricultural 

fields using OpenCV and Cascade 

classifier. 

2.  Estimating the accuracy of the model by 

finding the number of false alarms. 

Methodology:  Data Analysis: 

 

The classifier is trained for 15 epoch with 70% 

of images for training and 30% of images for 

testing.  The trained classifier is then subjected 

to test images consisting of both positive and 

negative images and its performance is noted.  

The metrics used for evaluating the 

performance include True positives, True 

Negatives, False Positives and False 

Negatives.  Using the metrics for evaluating 

the performance, the locust detection model’s 

accuracy, precision and recall are estimated. 

 

Accuracy is estimated using the formula: 

Accuracy = (TP + TN) / Total image count   

 

Precision is estimated using the formula: 

Precision = TP/(TP+FP) 

 
Recall is estimated using the formula: 

Recall = TP/(TP+FN)  

Results:  

Sample Table of Findings and Observations:  

Conclusions:  

 

A object detection model for locust identification was built using 

machine learning approach of using cascade classifier.  The model was 

trained using different ratio of positive and negative images in each trail.  

The performance of the model in terms of Accuracy, Precision and 

Recall were estimated for different trials and the results were analyzed.  

The objective of building a good classifier for locust detection was met. 
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A sample space consisting of positive and 

negative images are collected using the Bing 

crawler to train the cascade classifier. Here 

Machine learning approach of object 

detection using Haar Cascade algorithm 

proposed by Paul Viola and Michael Jones is 

used to detect the locust images.   

 

Python language is used for programming 

and Thonny IDE is used to compile the 

python program for locust identification.   
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In Trial 1, 10 positive and 10 negative image were used 

to train the classifier.  It is observed that recall is less 

compared to accuracy and precision. 

In Trial 2, 45 positive and 20 negative images were used 

to train the classifier.  It is observed that accuracy and 

precision were almost same and still recall was lower. 

In Trail 3, 60 positive images and 75 negative images 

were used to train the classifier. It is observed that recall 

improved significantly. 

In Trail 4, 100 positive and 150 negative images were 

used to train the classifier.  It is observed that recall 

improved significantly. 

 

When comparative analysis between the different trails 

were performed, it is inferred that accuracy, precision and 

recall all three were significantly higher when the model 

was trained with more images.  Significant increase in 

recall was achieved when the sample space is higher. 
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